Objectives To measure the impact of socioeconomic deprivation on rates of teenage pregnancy and the extent of local variation in pregnancy rates in Scotland, and to examine how both have changed over time. Design Population study using routine data from hospital records, aggregated for small areas. Subjects Female teenagers resident in Scotland who were treated for pregnancy in an NHS hospital in either 1981-5 (62 338 teenagers) or 1991-5 (48 514) and who were aged 13-19 at the time of conception. Main outcome measures Pregnancy rates per 1000 in age group and the proportions of pregnancies resulting in a maternity (live birth or stillbirth) in teenagers aged 13-15, 16-17, and 18-19. 
Introduction
Consistently high rates of teenage pregnancy in the United Kingdom prompted governments to set targets for reduction at both the start and the end of the 1990s. 1 2 In England and Wales the most recent target is a reduction of 50% in the pregnancy rate in teenagers aged less than 18 by 2010; this is to be achieved by targeting male teenagers, improving sex education, and improving young people's access to contraceptive services. 2 In Scotland the target is a reduction of 20% in the pregnancy rate in 13-15 year olds by 2010. 3 One aim of the recently launched "Healthy Respect" project is to develop the best practices to help meet this target (Scottish Executive press release, November 2000).
One suggested cause of the high pregnancy rate in the United Kingdom, compared with the rest of Europe, is that fewer British teenagers use contraception. 2 It is unclear whether this is due to difficulty in accessing contraception; in the United Kingdom contraception may be obtained from general practitioners and family planning clinics, and condoms are widely available in shops and from vending machines. Indeed, the wide range of contraceptive services makes it difficult to assess their comparative effectiveness. In England reduced rates of teenage pregnancy have been found to be associated with proximity to youth family planning clinics. 4 Recent research found that most teenagers who became pregnant had consulted their general practitioner for contraceptive services in the year preceding the pregnancy. 5 Rather than obtaining a direct measure of service provision, which in practice is determined by perceived need, we might consider the extent of systematic variation in pregnancy rates between local areas as an indicator of access to contraceptive services.
Local variation in rates of teenage pregnancy is complex, and differential access to contraceptive services may be only one component. What is well established is the association in the United Kingdom between socioeconomic deprivation and teenage pregnancies. The reasons for this association are manifold: in addition to cultural differences in attitudes to early motherhood, sexual risk taking-defined as earlier or unprotected sexual activity-is influenced by employment and educational aspirations. 2 4 6 Hence abstinence or use of contraceptives is more common among teenagers for whom becoming pregnant results in a greater loss of opportunities. Differences in teenagers' aspirations or perceived opportunities according to level of socioeconomic deprivation will therefore be reflected in pregnancy rates.
Given the current concerns about teenage pregnancy in the United Kingdom, I used national data to quantify the extent of small area variation in pregnancy rates and outcomes in Scotland and how much of this variation can be explained by socioeconomic deprivation. I analysed data for both the 1980s and 1990s to consider the changes between these two periods within the context of the attainment of government targets by 2010. and data on pregnancies resulting in abortion or miscarriage were derived from both sets of records. The methods used to extract records and classify pregnancy outcomes in this study were the same as those used by the Information and Statistics Division for the reporting of birth statistics in Scotland. 7 The Information and Statistics Division provided information on the age of each teenager at the time of conception, postcode sector of residence, marital status, and pregnancy outcome. Pregnancy outcome was classified as maternity (live births and stillbirths), therapeutic abortion, or miscarriage and other (for example, abortion with complications). Records were grouped into postcode sectors, and population estimates were abstracted from the 1981 and 1991 censuses. Two small area characteristics were used from each census: socioeconomic deprivation was measured by scores on the Carstairs index, grouped by quartile into "most affluent," "mid-affluent," "middeprived," and "most deprived," and areas were classed as urban or rural on the basis of the proportion of the population resident in urban locations with a population > 10 000. 8 
Methods

Data
Statistical methods
The two outcomes were pregnancy rate, a proxy for conception rate, and pregnancy outcome. Both outcomes were measured at the level of small area and were analysed for each of three age groups, 13-15, 16-17, and 18-19 years, based on the maternal age at conception. To assess change over time I analysed data for two periods, 1981-5 (889 postcode sectors) and 1991-5 (895 postcode sectors); data were aggregated over five years to increase statistical power.
Pregnancy rates in 16-17 and 18-19 year olds were expressed as the ratio of observed to expected pregnancies, in order to standardise for marital status. The expected number of pregnancies was derived by applying national rates in married and unmarried teenagers to local married and unmarried populations, then adding the results to obtain a total. The expected number of pregnancies in 13-15 year olds in each area was derived from the total national rate. Pregnancy outcome was expressed as the proportion of conceptions resulting in a maternity; outcomes classed as miscarriage and other were excluded. This proportion was calculated separately for married and unmarried teenagers in each age group. I considered marital status to be an important indicator of the cultural background of young women, although in some cases conception would have preceded marriage.
Multilevel Poisson regression was used to model pregnancy rates and multilevel logistic regression to model pregnancy outcome. 4 This approach provided estimates of the effect of small area characteristics as well as estimates of systematic variation in teenage pregnancies between small areas in Scotland. Estimates of systematic variation were expressed as the ratio of the 95th to the 5th centile in the distribution of small area effects. 9 One health board did not record the postcode sector of residence on the majority of hospital records throughout the 1980s; data from this health board were excluded from the 1981-5 analyses reported in tables 2 and 3. To assess the effect of this exclusion on longitudinal comparisons, I redid the 1991-5 analyses with the data for the same health board excluded; this exclusion made little difference to the results.
Results
National statistics
The female teenage population in Scotland decreased notably from 1981 to 1991: the number of 13-15 and 16-17 year olds decreased by about 30% and that of 18-19 year olds by just under 20% (table 1) . From the early 1980s to the early 1990s the pregnancy rate increased among teenagers aged less than 18 and decreased among 18-19 year olds. In 1981-5 just under half the pregnancies in 18-19 year olds were to teenagers who were married, compared with only 14% in 1991-5-that is, there was a considerable increase in the pregnancy rate among unmarried 18-19 year olds. The proportion of maternities was unchanged among 13-15 year olds but decreased among teenagers aged 16 or over. Although the proportion of teenagers marrying decreased from 1981 to 1991, the effect of marital status remained strong, with the chance of both pregnancy and maternity being much greater among married teenagers. So few married teenagers had an abortion that, in order to standardise for marital status, I excluded this group from analyses of pregnancy outcome.
Changes in the impact of socioeconomic deprivation
The results showed a clear gradient: as level of local deprivation increased, both pregnancy rate and the proportion of maternities increased, for all age groups and in both periods (table 2) . From the 1980s to the 1990s the average pregnancy rate among teenagers aged less than 18 was relatively constant in the most affluent areas but increased in more deprived areas. The average pregnancy rate among 18-19 year olds decreased in the more affluent areas and increased slightly in deprived areas. The national decrease in maternities was, however, generally reflected in each deprivation category. Not adjusting for marital status had the effect of increasing deprivation differentials, because marriage was more prevalent in areas of higher deprivation; this was most noticeable in the 1980s, when marriage was more common.
Differential effects of deprivation in urban and rural areas
The observed pregnancy rates and the probability of a maternity were higher in urban areas; however, adjustment for deprivation largely removed this effect (table  2) . Indeed, after adjustment for deprivation and marital status, maternities were significantly less likely among 18-19 year olds living in urban areas.
It is important to consider the effects of deprivation separately for urban and rural areas. 4 This was done by adding interaction terms between these two factors to the models reported in table 2. In both periods the effect of deprivation on the pregnancy rate was significantly greater in urban than in rural areas-in 1991-5, for example, 16-17 year olds in the most deprived rural areas were 2.3 times (95% confidence interval 1.9 to 2.8) more likely to become pregnant than those in affluent rural areas, and the equivalent risk in the most deprived urban areas, compared with affluent urban areas, was 3.1 (2.5 to 3.9). The differential effects of deprivation with regard to pregnancy outcome were less consistent and not significant. For both outcomes, adjustment for the differential effects of deprivation in urban and rural areas explained little more systematic variation than that explained by deprivation alone.
Changes in small area variation
Without adjustment for the effects of deprivation, small area variation increased in pregnancy rates but decreased in the proportion of maternities from the 1980s to the 1990s (table 3) . Furthermore, whereas the degree of small area variation in pregnancy rates was greater in younger teenagers, the opposite was true for maternities. From the 1980s to the 1990s the amount of local variation in pregnancy rates explained by deprivation trebled in 13-15 year olds and doubled in the two older age groups. The amount of local variation in pregnancy outcome explained by deprivation more than doubled in 13-15 year olds.
To illustrate the extent to which deprivation accounted for local variation in the 1990s, table 4 shows the predicted reduction in numbers of pregnancies for two hypothetical situations. If it is assumed that the rates in all areas were, on average, the same as those in the most affluent areas, but that the same level of unexplained variation remained, the number of pregnancies in teenagers under 18 would be halved. If the effects of deprivation are retained and the unexplained systematic variation removed, this reduction would be less than 10%.
Discussion
Pregnancy rates among teenagers in Scotland increased differentially from the 1980s to the 1990s, according to the level of local deprivation. Over and above the effects of local deprivation, and whether the area was urban or rural (which had little effect on pregnancy rates and outcomes), small area variation existed and may indicate different levels of provision of contraceptive services. However, eradicating the unexplained local variation would make little difference in terms of reducing numbers of pregnancies, compared with reducing the effects of deprivation, such that the patterns of sexual activity and access to contraception among young women in the most affluent areas would be seen throughout Scotland. The pregnancy rates reported here can only approximate the underlying conception rates in the teenage population. Not all conceptions will result in a hospital admission; an early spontaneous abortion may go unrecognised or be managed by a general practitioner. Also, rates were derived from NHS records; it is possible that bias may arise from proportionately more teenagers in affluent areas being treated in the private sector. It is not possible to quantify this bias with the available data; however, notifications to the chief medical officer of abortions among all Scottish residents showed that the proportion carried out in Scottish NHS hospitals increased during the study period (89.2% in 1983 to 95% in 1993). 10 11 Finally, the analyses assumed that cases were independent, when it is likely that some teenagers became pregnant more than once. At present the SMR1 records are linked, but without SMR2 they form an incomplete database to estimate repeat pregnancies in Scotland. It is important to quantify repeat pregnancies: the risk of pregnancy is known to increase among teenagers who have already conceived; therefore the benefits of a reduced risk in younger teens would also be seen in the pregnancy rate among older teens. 12 Although the usual caveats regarding ecological associations apply to the results of this study, the increased effect of socioeconomic deprivation in the 1990s does have implications for allocating resources to achieve targets in reducing pregnancy rates. In Scotland family planning services are coordinated at the level of health board, and some boards have a much higher concentration of deprived localities. However, improved access to contraception does not ensure that it will be used. 13 Sex education may play an important role in helping to reduce unwanted teenage pregnancies, but the increased impact of deprivation in the 1990s indicates other social processes behind the patterns of change. In particular, it is important to establish whether increased inequality in rates of teenage pregnancy in the early 1990s reflect increased inequality in educational and employment opportunities at that time. Competing interests: None declared. 
What is already known on this topic
Rates of teenage pregnancy are considerably higher in the United Kingdom than in other western European countries
In the United Kingdom rates of teenage pregnancy are known to be higher in areas of greater socioeconomic deprivation, although local variation may also reflect differential access to family planning services
What this study adds
From 1981-5 to 1991-5 rates of teenage pregnancy in Scotland increased more rapidly in areas of greater socioeconomic deprivation
In the 1990s socioeconomic deprivation explained more than 50% of local variation in rates of teenage pregnancy, more than double the amount explained by it in the 1980s
Introduction
Smoking is strongly associated with social disadvantage and is an important contributor to inequalities in health. [1] [2] [3] The greater an individual's level of disadvantage (as measured, for example, by occupation, income, education, housing tenure) the more likely they are to start smoking and the less likely they are to stop. 4 5 The government's white papers on tobacco and public health have identified reduction in smoking among low income groups as a priority and a key element of its strategy for tackling health inequalities. 2 6 7 Cessation services are being targeted at low income smokers and those who live in areas of deprivation. However, there is increasing concern that the impact of these services and the government's tobacco control strategy may be being undermined by the increasing availability of cheap, smuggled cigarettes and tobacco. 8 The 1990s saw a massive increase in the smuggling of tobacco and cigarettes into the United Kingdom. It is estimated that currently a quarter to a third of cigarettes smoked in the United Kingdom, worth £2500 million in lost revenue during 1999, are smuggled or contraband. 9 There is clear evidence that tobacco companies are complicit in smuggling. [8] [9] [10] [11] Tobacco companies use concerns about smuggling, and the resulting lost tax revenue, to exert political pressure on the government to lower tobacco taxes. Evidence from other countries shows that lowering taxes neither decreases smuggling nor reduces overall tobacco consumption. 10 However, we know little about how smokers in areas of deprivation view the issue of smuggled or contraband cigarettes and tobacco, how this relates to their own smoking behaviour, and the implications for policies and action on this issue. In this paper, which draws on a wider study of smoking in areas of deprivation, we have focused on the strategies that smokers living in such areas use to deal with the financial costs of smoking. Specifically, we considered the role of cigarette and tobacco smuggling: sources, availability, respondents' rationale for purchasing contraband, and the impact of cheaper tobacco products on smoking behaviour.
Methods
Participants and setting-We used data from a two year qualitative study of smokers living in two areas of Edin-
